Environmental conservation has developed significantly in China over the past 20 years, including more collaborative approaches and recent advances in establishing a national parks system. This study reviews the development of protected areas in the headwaters of the Yangtze River, drawing lessons from experiences of community development and co-management approaches. Community engagement and participation in developing localized plans for natural resource utilization and conservation have been critical features of successful ventures. Government programs and policies, the emergence of grassroots civil society, and the development of herders' cooperatives and protected areas, are all tracked, each pointing towards the significant value of inclusive biodiversity conservation approaches for meeting broadly agreed development agendas, such as achieving the Sustainable Development Goals by 2030. Observations from the vast, high, arid, and semi-arid lands of the Tibetan Plateau are then considered in light of China's Belt and Road Initiative, which is bringing vast financial and technical resources to the world. Special attention is given to applying the lessons that have been learned in China to the mountains of Central Asia, globally recognized as a biodiversity hotspot and a water tower for large downstream populations. Keeping local people at the heart of conservation is deemed fundamentally important.
Introduction
With a global population now exceeding 7.6 billion people and estimated to reach over 11 billion by 2100 [1] , humanity consumes significantly more resources than our planet can provide in the long term, and our patterns of consumption and the waste we produce cannot be absorbed by the world's natural systems. In short, our use of natural resources is stretching beyond regenerative capacities [2] [3] [4] [5] , or even more succinctly, the world has reached planetary limits [6] .
The need for sustainability is now agreed by nearly all countries in the world and on this basis a suite of Global Goals (or Sustainable Development Goals) have been adopted to help end poverty, protect the planet, and ensure prosperity for all (see UN Resolution 70/1, Transforming our world: the 2030 Agenda for Sustainable Development [7] ). The 17 Global Goals are further developed as 169 targets that we corporately aim to achieve over the next 12 years, and for which everyone will need to play their part: all governments, the private sector, civil society, and citizens alike. Now, with global sustainability perspectives agreed in principle, and many national commitments in place, one final question remains: scale. Of course, it should be at all scales; but therein lies the great challenge. Who will be the winners, and who the losers? In particular, no party should advance "local sustainability" purely through an externalization of costs. Conversely, "regional sustainability" should not be achieved through an inequitable transfer of environmental or development burdens between geographic regions, especially if shifting burdens toward those less powerful, remote, or unseen populations. For this reason, comprehensive assessments with multi-stakeholder dialogues and inclusive decision-making processes and governance arrangements are fundamentally important.
With increasing regional and international connectivity (cf. globalization), the approaches adopted and decisions made in one place now almost always impact communities and situations elsewhere, often well beyond the original intended areas or sectors of focus. Additionally, sustainability-oriented goals alone rarely drive all decisions. Political, economic, and environmental factors bring trade-offs such that, at best, we can hope for science-informed, if not actually evidencebased, decisions. Nonetheless, learning from experience and then subsequently feeding the lessons learned into development processes are of paramount value.
With more than 1.4 billion people, China is coping with some of the world's greatest development challenges. It also is demonstrating great technological and scientific innovations and, over the last decade or two, it is become increasingly recognized as a global leader in research and development in numerous fields and disciplines [8] [9] [10] . Its growing economic and military strength and increasing global engagement, e.g., through the unprecedented Belt and Road Initiative (in this review paper referred to as BRI, but also known as The Silk Road Economic Belt and the 21st Century Maritime Silk Road, or for short the One Belt, One Road (OBOR) Initiative), also mark China as emerging leading agency in international affairs and global development trends, bringing its own geopolitical dimension to aid [11, 12] . In light of its growing influence and geographic reach, how China has been dealing with the governance and management of its natural resources and the mechanisms it has adopted in recent years for achieving conservation and sustainability are very important aspects to consider, as these may be leveraged more widely to increase the overall likelihood of long-term success wherever China invests its time and resources, at home and abroad.
Within China, the Tibetan Plateau encompasses one-quarter of the national territory, and provides many benefits nationally and internationally, especially as ecosystems goods and services from the headwaters of Asia's major rivers. This vast, high altitude mountain landscape is recognized for such values, and much attention and financial resources have been given for environmental protection. However, conserving the natural environment is not contingent only on increased knowledge about nature or ecology or earth systems. It is equally dependent on appropriate understanding of the human or social dimensions of people's livelihoods and the utilization of natural resources, including who decides how resources are used (governance), as well as how they are used (management). The past two decades have seen particularly significant developments in how natural resources are utilized and conserved in the Tibetan Plateau region, including the emergence of community conservation initiatives and the development of a network of protected areas. Building on these experiences, China is now in process of establishing its first national parks, to be launched formally in 2020.
This review paper seeks to follow the development of conservation initiatives, along with local community development within emerging protected areas, over the past couple decades in western China. From this, it aims to draw out some key lessons that could help to inform future programming. How China engages with local communities and how it seeks to balance the overlapping needs and interests of nature and people when undertaking environmental action, will affect not only shortterm returns on conservation investment, but also more generally the viability and long-term sustainability of projects and initiatives. Lessons gained from recent experiences in the Sanjiangyuan region of China (referring to the "three rivers sources", i.e., the headwaters of the Yellow, Yangtze, and Mekong rivers) may be applied well beyond protected areas-national parks or otherwise-and should include landscape level conservation and development strategies across western China, as well as neighboring mountainous regions in Central Asia encompassed in the scope of China's BRI.
With its rapidly growing influence around the world, strategic decisions and approaches adopted by China clearly will affect global sustainability. This review article aims to make some of the recent experiences in environmental management and conservation more widely known outside China, and to render their links with regional and global sustainability more explicit.
Methods
Many research methods have been employed over the course of the two decades that it has taken to learn and compile the information, insights, and recommendations presented herein. 1 Methods have included both qualitative and quantitative approaches: longer time-series, as well as shorterduration or "snapshot" perspectives; larger sample size household surveys, as well as more in-depth interviews with selected informants and small focus groups; desk reviews of published literature; participatory action research; direct participant-observation; horizontal policy analysis; and other approaches spanning the natural and social sciences. These have been further complemented by a process of continuous reflection on past successes and failures, and renewed consideration of the foundations of sustainable development (e.g., the role of culture as the "fourth pillar" of sustainability [17, 18] . More details about the interrelated social and ecological contexts encompassed in this review and about the methods adopted in this long-term endeavor are noted elsewhere (e.g., [13, [19] [20] [21] [22] [23] [24] ).
As outlined in a recent documentary about the project work and affiliated research conducted over the past 20 years, upon which the majority of the reflections and recommendations for conservation and sustainable community development presented in this article are based, 2 the key roles played by the author and his team have included (i) bridging between a range of stakeholders (especially local versus external parties, each bringing different sociocultural, ideological, or economic ideals), which in turn has required (ii) translation between widely differing perspectives and/or worldviews (including scientific versus traditional languages, i.e., ways of seeing the world) and (iii) trialing new ideas or approaches to help address specific problem areas or to more effectively attain common goals in sustainable development, including the conservation of biodiversity. 3 The analytic frameworks employed in this review paper are multiple, given the breadth of academic disciplines and perspectives, academic and otherwise, that have a bearing on environmental conservation outcomes. Most fundamentally, though, a socioecological systems (SES) framework is adopted, not least because of the wide chasm noted in China, now reducing but still significant, between the natural and social sciences and the differing policy recommendations that ensue. Greater mutual understanding across disciplines through SES-based analyses of the major challenges and benefits of emerging conservation models may lead to more robust syntheses.
The experiences and lessons learned are then further compared and embedded within the wider academic and development literature about community-based conservation and the governance of common property resources, including "co-management" of natural resources and protected areas [26] [27] [28] [29] ; about indigenous and community conserved areas (ICCAs) [30, 31] ; and about the need for mainstreaming biodiversity and protected areas within regional development planning [32, 33] . This is further complemented by consideration of the wider experiences in conservation and sustainable development in western China [34] [35] [36] [37] [38] and in mountainous areas of Central Asia [22, 39, 40] . 1 The author is the founding director of Canadian non-government organization (NGO) Plateau Perspectives, established in 1998, through which the majority of learning opportunities described in this article have taken place. The grassroots organization Upper Yangtze Organization (UYO) was established the same year by Tashi Dorje Hashil. Many of the author's and Tashi Dorje's conservation and development activities were undertaken together or in coordinated fashion, with many learnings taking place in unison. The founding directors' parallel histories and their mutual support and influence on each other are noted elsewhere [13] [14] [15] [16] . These three roles (i.e., bridging divides, translating between the different "languages" of culture and science, and providing support through trialing of new ideas or approaches) hold significant overlap with key functions identified for the Chinese environmental NGO Shanshui Conservation Center [25] , which has been engaged in conservation programs in the Sanjiangyuan since 2007-namely mediation, translation, and coordination. Both NGOs have sought to enhance local participation in ecosystem management and collaboration amongst actors.
Insights about China's BRI stem from published literature and media, as well as personal exchanges and interactions with Chinese and non-Chinese colleagues, and participation in recent BRI-related workshops [41] [42] [43] [44] [45] .
Background

Major Geographies
This review of the recent history of conservation efforts in China is focused on the Tibetan plateau region, specifically, the headwaters of the Yangtze River in the renowned vast Sanjiangyuan region. Administratively, the Sanjiangyuan is situated in southern Qinghai Province, one of China's largest provincial level units. As with most of western China, climatic conditions are generally arid, human population density is very low (on average < 10 people/km 2 ) (Figure 1) , and most strategic decisions are made in light of a perceived need to strengthen social stability, and security perspectives related to proximity to borderlands. A major transition in development priorities took place in China around 2000, with the country shifting its focus from developing its eastern coastal cities to developing the expansive western hinterlands under the auspices of the Great Western Development Program. Since then, urbanization has continued on massive scale. Over half of the world's population now resides in urban centers, with similar national figures and even faster rates of urbanization occurring in China [46] . The peoples and communities who manage the mountains, grasslands and desert resources in western China, however, remain primarily rural, and often are mainly ethnic minorities within China. showing precipitation isopleths (shading) and highly concentrated areas of human population. Areas north and west of the solid line cannot support agriculture in the absence of irrigation, and hence qualify as "western China." The majority of China's people resides in the eastern half of the country. Adapted from [34] , used with permission.
Encompassing around one-quarter of China's land area-or 2.5 million km 2 -and with an average elevation over 4000 m above sea level (asl), the Tibetan Plateau is the largest and highest mountain area in the world. While China itself is recognized as one of the most mega-diverse countries in the world [47] , the diversity of biogeographic realms and ecosystems that meet or are found in the Tibetan Plateau region make it particularly noteworthy for conservation of global biodiversity. Mountain ranges both bind and transect the Tibetan Plateau, including the Himalayas, Hengduan, Tanggula, Qilian, Kunlun, and Karakoram ranges, which also connect, in turn, with the Pamirs, Hindu Kush, and Tian Shan ranges (Figure 2 ). Considered together, these contiguous mountainous areas-characterized for millennia by nomadic pastoralism, most prominently yak husbandry [22, 48, 49] -are more broadly known as High Asia or Greater Central Asia [50] [51] [52] [53] .
For its part, the Tibetan Plateau per se is often referred to as the Third Pole of the world, because of its vast extent and high altitude [54] , also as the Water Tower of Asia, because of the six major Asian rivers that originate on the Plateau [55] . Around 3 billion people live on or downstream of the Plateau [56] , and its physical presence and annual snowpack conditions influence the global climate system and Asian monsoon characteristics, respectively. Four major ecosystem types are identified: alpine meadow, alpine steppe, alpine desert, and alpine shrub [57] . Taken together, these vegetative communities form one of the most extensive grazing social-ecological systems in the world [58] , home to a unique, diverse assemblage of wildlife [59] and Tibetan livestock that, until recently, provided at least basic sustenance for the majority of herders in this vast highland region [60] . Altogether, around 1.3 million km 2 of the Tibetan plateau is classified as steppe (the entire plateau covers around 2.5 million km 2 , or approximately one-quarter of China's land area), including alpine meadow (45%), alpine steppe (28%), alpine desert (5%), and other types [61] . Returning again to the focal area of this review, the Sanjiangyuan region is situated in the heart of the Tibetan Plateau, encompassing the headwaters of the Yangtze, Yellow, and Mekong Rivers (see [13, 14, 55, 62, 63] ). It comprises 363,000 km 2 or around half the land area of Qinghai Province [64] ( Figure 3) . As an area of great ecological significance to China as a whole, through its biodiversity and its critical water regulatory functions, a large portion of the region was designated as a National Nature Reserve in 2000, encompassing 153,200 km 2 , or the area of England and Wales combined. Most recently, the decision was made in December 2015 to convert a large area of the nature reserve into China's first national park, to be administered by the central government-the Sanjiangyuan National Park-covering an area of 120,000 km 2 [65] . With initial trial operations underway since April 2016, the park management aims to hire at least 10,000 wardens from local herding families to oversee the vast region and to serve as community liaisons, bringing together the dual goals of conservation and socioeconomic development. However, as elsewhere across the Tibetan Plateau, and in the high mountains of Central Asia, the Sanjiangyuan area and its resident pastoral communities remain vulnerable to a range of factors originating outside its own geography, including the influence of climate change, such as glaciers shrinking and changing seasonality and intensity of precipitation patterns [63, [67] [68] [69] [70] .
Protected Areas in China
China is a mega-diverse country with nearly 35,000 vascular plants (ranking third in the world) and 6445 vertebrate species (7 percent of the world's total) [71, 72] . To protect its unique wildlifehalf of China's terrestrial vertebrates are endemic, occurring only in China-the country has established a vast network of nature reserves since 1956, constituting the backbone of China's protected area system. Currently, a total of 2729 nature reserves are spread across the country, encompassing around 15 percent of the territory, with nationally administered reserves covering two-thirds of this area [73] . Altogether, more than 10,000 protected areas (including nature reserves) cover about 18 percent of the country, including forests, geological parks, wetland parks, world natural and cultural heritage sites, and scenic zones [74] .
Since 1997, at least seven major protection plans have been developed at national level in China. Developing related laws and regulations, identifying priority areas for biodiversity conservation and key ecological function zones across the country [72] , and participation in major conventions, are all constituent parts of these plans. Many positive steps have thus been made in the past few decades for the conservation of China's biodiversity, even while there are some limitations and challenges that clearly remain [34, 72, 75] .
One of the challenges with nature reserves has been to find ways of balancing conservation needs with local communities' socioeconomic aspirations. The development of tourism in protected areas has been trialed in many instances; especially over the past couple decades. However, this approach has brought a range of inherent challenges revolving mainly around the sharing of tourism benefits and commercialization of reserves [76] [77] [78] , with most instances of tourism development in protected areas being to finance the nature reserves, rather than local development. The overarching goal of nature reserves has remained as "conservation", with most reserve management authorities' interactions with and valuing of resident communities (e.g., for implementing conservation action, such as environmental monitoring or reducing human-wildlife conflict) being mainly pragmatic.
Most recently, China has proposed a new approach to conservation, in line with growing recognition-nationally and globally-of promoting the value of protected areas to not only protect biodiversity, but also to secure life-supporting ecosystem services for human benefit. 4 Aiming to protect special habitats and regulating services while integrating human activities, a new type of protected area is now being introduced in China: the "national park" system (see [71, 79] ).
Official plans for the national park system clearly indicate that "national parks will be set up…to achieve a combination of ecological protection and sustainable development" [80] and "the biggest difference between a nature reserve and a national park is that the latter offers more social and economic benefits.…There should be a balance between protection and utilization in any successful national park, so that it can offer both development opportunities and effective protection" [81] . 5 The national park system also aims to be a showcase for "ecological civilization", the government's vision for a sustainable relationship with the environment [82, 83] .
In the first national park-the Sanjiangyuan National Park-"herders and farmers [are expected to] be major forces behind environmental protection [and new] work is expected to provide jobs, boost farmers' incomes and give them an incentive to protect the environment" [80] . According to the Overall Programme for Construction of a National Park System published last year by China's highest level of decision-making bodies, altogether 10 new national parks are being trialed, and will officially be launched in 2020 [82] . As stressed by senior management in China's first national park within this select group (i.e., Sanjiangyuan National Park [65, 84, 85] ), national parks shall have two distinct, parallel, reinforcing goals: environmental conservation, along with socioeconomic development of resident communities (personal communication, August 2016). The first 10 pilot national parks currently being developed in China [79, 86, 87] are introduced in Table 1 . 
Sanjiangyuan NP Qinghai
The first and largest of the 10 pilot national parks, encompassing the headwaters of 3 major rivers: the Yellow, Yangtze, and Mekong rivers [88] 123,100 km 2
Great Wall NP Hebei
The only NP in China that is being built around cultural heritage, 1 including the Ming Dynasty Tombs and Badaling Great Wall [89] 60 km 2
Pudacuo NP Yunnan
Renowned for its primitive landscape including lakes, wetlands, forests, and meadows, as well as nearly 100 endangered wildlife species. Very rich in biodiversity, it contains over 20 percent of China's plant species and around 1/3 of its mammals and birds. Home to black-1313 km 2 4 China has been protecting wildlife for many decades through a system of nature reserves and other protected areas. However, the value (or benefit) of such protected areas for human wellbeing has not always been considered explicitly. Until China's leadership recognized the integral relationship between people and nature even within protected areas, the "national park" system could not have developed. (Note: The term protected area is a high level generic category for all forms of de jure and de facto protection of the natural environment. Nature reserves constitute one form of protected areas, which prioritize the protection of wildlife and habitats, but without direct consideration of human wellbeing. On the other hand, national parks have a dual mandate to protect nature as well as to benefit people.) In China, a deeper understanding of "the environment" as coupled socio-ecological systems (SES) has emerged only in recent years. In the case of Sanjiangyuan region, an SES perspective has emerged as partners have jointly explored more collaborative models of conservation. Ultimately, it was decided that a national park model of conservation-with its dual mandate-was the most appropriate form to adopt for addressing both the ecological significance (and need for protection) and human development interests in the region. 5 Both national parks and natures reserves are legal entities in China. Development of the national parks system aims to centralize and "rationalize" the planning and management of nationally prioritized areas. On the other hand, the legal home (government agency) and modes of operation of nature reserves is much more diverse. As for "community conserved areas", this term is more descriptive than legal in China; but is now well recognized by the International Union for the Conservation of Nature (IUCN) and other agencies internationally. The emerging perspective in China about the multiplicity of roles and the major objectives of protected areas (i.e., beyond strictly protectionist approaches to conservation, as exhibited in the development of the new national park system) is consistent with the country's long-term commitment to the UN Convention on Biological Diversity (CBD) and the more recent UN Sustainable Development Goals (SDGs). A strategic mainstreaming of ecological protection across all development sectors was first apparent in China's "ecological red line" approach [74, 82, 92, 93] , reinforced by programs such as the Global Environment Facility-supported (GEF) suite of biodiversity-and protected areas-strengthening projects at provincial and national levels. About half of the total land area in western China is encompassed within the 25 national key ecological function zones (Figure 4 ), each prioritizing conservation functions for water source areas, soil and water, windbreaks and sand fixation, or biodiversity [94] .
The value of protected areas for achieving the SDGs is now well established [95] [96] [97] [98] , as is China's commitment to the SDGs [99, 100] and the tightly connected Paris Accord [101] . 
Results
Recent Developments in Conservation and Sustainable Use of Tibetan Rangelands (Case Study)
Across the Sanjiangyuan region in southern Qinghai Province, traditional nomadic pastoralism, and to a lesser extent, subsistence hunting, have been practiced for at least 5000 years [19, 55] . Moving from tribal feudalism (until circa 1958) to collectivism (circa 1958-1978) to quasi-privatization of land and privatization of livestock (from 1978 to present), local forms of pastoralism have seen major transformations in less than a lifetime. Nomadic pastoral practices have, by and large, given way to more sedentary lifestyles, and in many instances to people's permanent relocation and urbanization ( Figure 5 ). Many elements of the former seasonal mobility of livestock grazing and flexibility in the resource management system are now largely gone, with reduced social resilience to shocks and stressors, including climate change. That being said, local sociocultural, political, and economic opportunities and local adaptations remain dynamic in the region; as the author has witnessed on multiple occasions in the Yangtze River headwaters, from 1998 to present [13, 19, 55, 102] .
Locally and around the world, traditional practices and perspectives are now increasingly recognized as converging with so-called more modern or scientific approaches [103] [104] [105] . In many places, an appreciation for complementary ways of seeing and knowing the world around us is becoming increasingly mainstream, and dialogue is starting to occur across former sociocultural divides. In the Tibetan plateau region, climate change is now being noted, and sometimes even documented, by herding communities. Much potential also exists for further development of "citizen science" to strengthen dialogue and collaborative studies, with partners coming from diverse educational and sociocultural backgrounds. Both recognizing and maximizing benefits of different "ways of knowing" have long been at the heart of this case study, whereby the author and colleagues have proactively sought to bridge different worlds [106] and to champion for effective restoration of "sense of ownership" to local communities [107] . Since 1998, the following developments have been particularly noteworthy for the management and conservation of the grassland social-ecological systems highlighted here, including their biodiversity and the social and livelihood practices of local communities. Transformations also have been taking place at the science-society interface. This is especially evident with the meeting of "scientific development" from Chinese national planners and government agencies, on one hand, and more traditional views and practices of herding communities, on the other hand, through a collaborative approach generally known as "community co-management" of natural resources and protected areas.
The following major developments from the past two decades together constitute a high-level review of recent history of conservation and environmental management in western China, as expressed in the particulars of the Sanjiangyuan region of the Tibetan Plateau.
Community Conserved Areas and the Development of Local Civil Society
Five local protected areas were created in 1998, established by community members in the Suojia district (former commune) in western Zhiduo County to protect endangered wildlife [13, 19] (Figure  6 ). Although later incorporated into the Sanjiangyuan National Nature Reserve (and ultimately, the Sanjiangyuan National Park), their origins and ongoing operations have largely remained with the local herding communities themselves, who began to monitor local wildlife before any official protected area was established. The species focus built on a local cultural appreciation of wildlife as jewels of the land 6 including the snow leopard (Panthera uncia), Tibetan antelope (Chiru hodgsoni), wild ass or kiang (Equus kiang), wild yak (Bos mutus), and black-necked crane (Grus nigricollis). Development of these community conserved areas occurred simultaneously with the establishment of the grassroots non-government organization (NGO), Upper Yangtze Environment and Development Organization, or Upper Yangtze Organization (UYO) for short, established in 1998. This NGO brought together more than 100 local community members for common purpose, with special emphasis on wildlife conservation and so-called "green development" (i.e., environmentally sound development) [13, 19, 103] . Embedded within a sociocultural ethic of conservation and a longer local history of activism-from the work of Sonam Dorje and the Wild Yak Brigade [108] [109] [110] , to community-wide mobilization led by the UYO [13, 21, 33] and the establishment and operation of village-level tent schools and health centers (see [111, 112] and subsequent annual reports, 7 also [23, 24] ; Figure 7 )-the various activities and approaches initially adopted in Muqu community contributed to setting the scene for community based conservation in the Yangtze River headwaters. Under the leadership of Tashi Dorje Hashil, work undertaken by Snowland Great Rivers Environmental Protection Association (SGREPA [15]) has been instrumental in taking these and other community approaches even further, scaling them up and extending across the province. Following establishment of the UYO, several other communities followed suit and established their own organizations or associations, often encouraged by the charismatic leadership of a few individuals through trusted relationships built over time. Most recently, a network of more than 30 local innovative thinkers and conservation leaders across the province have been recognized as conservation heroes for their sustained efforts [16, 113] .
Sanjiangyuan National Nature Reserve and Community Co-Management
Shortly after the above community-based protected areas were established, the Sanjiangyuan National Nature Reserve was announced, formally established in 2000. However, local Tibetan communities now found themselves living within a nature reserve, with a new suite of official regulations affecting their lives, yet having had very little, if any, involvement in its planning and establishment. With initially no provision for involvement in its management, the herders residing in the Yangtze River headwaters became deeply concerned about their future. It is only with an intentional process of multi-stakeholder dialogue in the first few years of the reserve's existence that the management authorities came to recognize both the potential roles and multiple benefits that could be derived from developing partnerships with herding communities. Thus was initiated what has become the main modus operandi of the reserve, "community co-management" (Figures 8 and 9 ). The decision to adopt a co-management approach was made for four main reasons: (i) to compensate for a shortage of field staff, (ii) to capitalize on local herders' knowledge and abilities, (iii) to increase environmental awareness, and (iv) to reduce illegal poaching. In addition to these four reasons, the author and his team also sought to advance this approach because (v) such dialogue and partnership would help empower and build the capacities of the local community, and (vi) actual demonstration of partnership-in-action could be used to highlight to policy makers how local communities may be partners in conservation, i.e., seen as part of the solution, rather than assumed (wrongly) to be primarily detrimental in areas of high biodiversity value.
As the national nature reserve's core zones were geographically overlapping with the community-based conservation areas, there was high risk that the national plan for conservation would in fact negate the community's plans and goodwill for contributing to environmental monitoring, raising environmental awareness, conducting anti-poaching patrols, etc.-all heretofore undertaken on voluntary basis by the community members.
At a planning workshop in October 2005 that included nature reserve management authorities, community representatives, local government, and selected international experts familiar with protected areas and their management, grassland ecology, and wildlife research [14] , an arrangement was agreed between the nature reserve, the international NGO Plateau Perspectives and Muqu community, whereby co-management would be trialed through a joint monitoring and conservation project revolving around community based snow leopard monitoring, research, and conservation [14, [114] [115] [116] [117] . Training workshops and data collection by local community members subsequently took place over several years, leading to a clear demonstration of the value of sustained partnerships for conservation purposes [21, 118] . 8 Earlier direct observations of snow leopard and their sign by community members was subsequently extended with use of camera traps as collaborative projects intensified [66, 116, 119, 120] .
In another herding community near the source of the Yangtze River, village level regulations were agreed as early as 1998 to limit illegal poaching by local and external hunters-several years before creation of the Sanjiangyuan National Nature Reserve. Over time, this led to the establishment of a local organization, Friends of Wild Yak Association. This community venture was subsequently incorporated into the "contract conservation" model that was trialed by the nature reserve in its broader community co-management framework [25, 118, 121] . In this approach, a contract is agreed between the local community and reserve authorities, whereby local community rangers monitor wildlife populations (in this instance, wild yak) in exchange for agreed payments into a local community-managed development fund. Both this and the aforementioned snow leopard monitoring and conservation work were explicitly referenced in the early preparatory phase of the GEF-supported UNDP Qinghai Biodiversity Conservation Project, implemented by the Qinghai Forestry Department (2013-2017) (see [122] ) as the positive experiences of co-management that should be scaled up by the project and integrated into future operations.
Through these collaborative approaches, threats such as poaching have greatly diminished, wildlife observations are reported to government conservation authorities, local awareness and pride in wildlife have increased through school-based and other outreach activities, and local communities' sense of empowerment has extended beyond environmental conservation action, per se. Fortunately, beyond these social outcomes (which remain critically important and the primary focus of this review paper), biodiversity benefits also have accrued over time, with increasing wildlife populations being reported (personal communications, repeated from several community members, as well as several field staff and leaders of the Sanjiangyuan nature reserve and national park).
Community Associations and Cooperatives
Just beyond the boundary of the nature reserve, another herding community also was mobilized in 2010. Encouraged by two young charismatic community members, the Kegawa Herders Cooperative (named after a local sacred mountain) was established in 2010 (see [102, 117, [123] [124] [125] [126] ), in addition to a local community association that successfully trialed the operation of a revolving development trust fund [123, 124, 127, 128] . Both the county and prefecture governments provided the enabling policy environments, but actual development of these efforts has been largely endogenous.
The launch of the Kegawa Herders Cooperative marked the beginning of what has been one of the most empowering development activities seen in the region since the author first visited in 1998. Starting with around 40 families, now over 90 households regularly participate in the projects and activities organized by the cooperative. These activities include regular monitoring of grassland conditions, development of handicrafts, operation of a small shop, and ongoing development of a community-based tourism venture. Long-term partnership also has developed with an international clothing company, kora, which produces high quality thermal clothing from fine yak wool. Through this partnership, all members of the cooperative have the option to sell their yak wool at guaranteed upper fair market value. The cooperative makes major decisions at annual general meetings and operates activities through working groups. Membership is purely voluntary, but requires some financial contribution, and annual payment of dividends (from profits generated over the year) is proportional to each member's contribution, whether financial or in-kind, e.g., livestock. General meetings are held annually, and ensure that every member has a voice, based on a principle of one person, one vote. Working groups have been established to oversee regular operations and facilitate ongoing communication amongst members, including in ecological husbandry, grassland monitoring, environmental awareness, garbage collection, tourism development, and other topics. Some profit generated from activities is reinvested into the core fund, and some is earmarked for social needs. Most recently, in late 2015, the cooperative has decided to develop its own yak herd, together with designated pastureland. Sale of milk, butter and cheese is planned, targeting mainly the expanding urban population in the county capital.
A separate community association with a revolving fund mechanism to support small businesses was also established in a nearby village, providing another way by which to strengthen local communities in natural resource governance, business development, and community-wide negotiations. Through provision of micro loans, three rounds of ventures were successfully trialed. Beyond the individual activities funded, the broader success of this community revolving fund project was the mobilization of community members to jointly discuss, agree, and implement development action. Specifically, external capital was provided to create a trust fund, and members of the association were trained in project planning, monitoring, multi-stakeholder meetings, financial management, and other skills necessary to operate this venture. Formation of an association was necessary to provide the legal basis of operations and to enable user groups to convene and establish clear and transparent operational procedures (Figure 10 ). After running community management trainings and project operations for several years, the 100% payback of the short-duration loans instilled confidence to launch follow-up revolving fund projects in additional pastoralist communities in the Yangtze River headwaters (personal communication, Du Fachun, August 2016).
For the government, both approaches outlined above demonstrate the viability of communitybased management of resources, including financial resources. This could become even more important in the future as new options for transfer payments are considered (i.e., eco-compensation) for local pastoralists, in exchange for protection and maintenance of critical ecosystems services in China's rangelands. The county government already has assimilated many of the learnings from these experiences and has integrated them into its broader poverty alleviation work and economic development planning for rural areas (personal communication, Gongbo Tashi, August 2016). In a world that is increasingly "flattened" by globalization, which tends to encourage homogeneity over sociocultural diversity, empowerment and sense of identity are themselves inherently important ingredients for people's wellbeing. 
Development of China's New National Park System
The dual overarching purposes of national parks in China have already been highlightedaiming to conserve the environment while simultaneously promoting community development and wellbeing. As such, developing national parks (as compared to nature reserves, with their stricter conservation focus) has come as a natural progression, incorporating local interests and concerns of both parties, government and communities. The Sanjiangyuan National Park will open formally in the year 2020, with other national parks to follow soon after [85, 129] . While guided and overseen centrally, the daily operations of national parks will be delegated to local government, along with other partners if co-management approaches are maintained.
Over the past couple decades, the major contributions made to the development of the national parks system in China has been the trialing of community co-management, thereby integrating a focus on community-level development needs and interests into hitherto primarily conservation-only deliberations for protected area management. This has included, inter alia, community involvement in wildlife monitoring, awareness and outreach including community wildlife festivals, support for the provision of rural health and education services, mitigation of human-wildlife conflict (especially by brown bear), support for local development mechanisms such as community level associations and cooperatives and the brokering of international partnerships with them (e.g., with kora 9 ), and the organization of strategic study tours to Mongolia, Canada, and Nepal (each with strong emphasis on development of national parks, including co-management approaches, the need for monitoring and research, and opportunities and challenges related to tourism in the framework of protected area) (see [111] and subsequent annual reports; also [23, 24, 130, 131] ). Through these many areas of collaboration between the nature reserve, local community members and international partners, and the valuable deliberations they have enabled from 1998 to present, a new vision began to emerge about the possibilities offered by a national park model, understood to be more inclusive of community needs and interests.
Moving forward, it will be especially important to find ways to strengthen the greatest asset in the Sanjiangyuan National Park-its 10,000 strong "work force" of community-based field staff. Notably, these staff will serve not only as environmental monitors, but more broadly as park wardens and as liaisons to the wider communities of which they are a part. As such, they should be empowered and strengthened to assist their own communities in matters of socioeconomic development, as well as reaching the conservation goals of the national park. Their capacities should be developed through trainings, and appropriate tools should be provided to enable them to accomplish all the functions assigned or adopted by them. In regard to the management objectives of the park, particularly the management of its wildlife and habitat resources, the collection of data will necessarily remain of paramount importance, as resources cannot be managed if their status and trends are unknown. Given the vastness of the Sanjiangyuan National Park and the large but dispersed population, the management authorities are presently considering how best to meet the need for large repeated-measure datasets, and how the new community wardens could assist in this. Particular attention is now being given especially to the potential use of the ubiquitous smartphone, and increasing local cell phone coverage, along with emerging information and communication technologies (ICT) such as "citizen science"-enabled digital field guides (e.g., Lapis Guides as a data collection tool [132] ). 10 The development of long-term partnerships between local community members and national park management authorities for joint action could, with suitable tools and "translation" mechanisms (between community-based observations and traditional knowledge, on the one hand, and scientists and science-informed managers, on the other hand), provide substantial returns on investment for formal (i.e., government) conservation authorities, through creation of "big data" (personal communication, Gongbo Tashi, February 2018) as well as the empowerment of local communities as partners in conservation [22, 133, 134] . 9 See the high performance technical clothing company kora, http://www.kora.net/row/our-story/. 10 For smartphone application to develop citizen science field guides, see Lapis Guides, http://lapisguides.org/.
Lessons Learned for Environmental Conservation, 1998-2018
In the previous section, this article has tracked themes of biodiversity conservation and sustainability on the Tibetan Plateau, from 1998 to present, through the lens of community conservation ventures, the development of a unique network of protected areas, and affiliated community mobilization and socioeconomic development mechanisms. We can learn much from comprehensive, retrospective analysis of such unique development experiences, even beyond the intentional "participatory action research" orientation set out at the beginning. Moreover, these valuable lessons, summarized in Table 2 , can be applied to strategic planning and decisions about the design and management of protected areas and natural resources in the future.
Furthermore, as China expands the scope of its influence, as is now occurring through the high stakes Belt and Road Initiative, "putting its best foot forward" will benefit the neighboring mountain regions and societies in Central Asia, as well as mark China more favorably on the global scene.
What has been learned from the above experiences? What key lessons can be captured and shared?-both for the strengthening of China's new national park system, now in development, and also for transferring into China's wider spheres of engagement, such as with neighboring countries through its multi-national Belt and Road Initiative (BRI).
Below are a series of key lessons that have been learned since 1998 through practical, hands-on experience working in partnership with Tibetan herding communities in the Sanjiangyuan region in western China. Each lesson represents an important element to be considered and encouraged as a core principle of community development and sustainable livelihoods (see e.g., [135] [136] [137] [138] [139] ). An integrated perspective of environmental conservation and development goals across multiple user groups and other stakeholders, with simultaneously conflicting and concurring outlooks and purposes, will allow better assessment of the major opportunities and trade-offs for community development. Overall, a more nuanced understanding and appreciation of all different stakeholder groups' perspectives are necessary precursors for developing genuine, viable and lasting partnerships. An appreciation that people, communities, and cultures are to some extent "tied to the land" and work as part of broader socioecological systems, rather than as external agencies, also will aid in development of viable models for more sustainable, community-oriented development [140] .
Conservation Champions Are Major Players in Bringing Change
Change is most effective when someone within the community, or with prior or current connection to the community, is convinced that some change is needed and is committed to mobilizing his or her fellow community members to take action. Such persons are generally known as "champions" for a cause, and can play an invaluable role. In many instances, engaging with and building the capacity of a charismatic conservation champion who is accepted by the community may be the most effective strategy that can be adopted to promote change. This person will play both bridging and translation roles, bringing different parties together and helping them to understand each other's perspectives, needs, limitations, and desires. A successful community conservation champion serves as a catalyst, often introducing innovative new ideas and bringing people together in constructive dialogue.
Community Level Sense of Ownership and Commitment are Essential
The value of personal and community-level commitment to environmental conservation cannot be overestimated. In some instances, an appreciation and commitment to sustainable use of resources is already present. Where it is not present-or has waned over time-early efforts should be placed on communications and outreach activities, as the fundamental purposes of any project intervention will not last much beyond a project's lifespan if such purposes are not suitably internalized. It is only with a sense of local ownership of decisions and actions that the durability of community members' involvement will be ensured. The mobilization of people for common purpose is often necessary, and this is usually most effective when calling on long-standing sociocultural norms and/or personal or community gain.
Community Participation Increases Sense of Responsibility and Effectiveness
Beyond inherent commitment to an idea or ideal, people also need to be involved in a project or activity for them to take on a fuller ownership of specific project outcomes, and conversely, to feel responsible when project outcomes are not being achieved. The level of community participation in a project also can feed back into people's commitment, which often can grow as dialogue amongst stakeholders improves and as communication and understanding increase. Participation generally is found in association with empowerment, improved management, and conservation success.
Community Co-Management Approaches Strengthen Actions and Build Trust
In the context of natural resource management, including management of protected areas, "community co-management" has a proven track record of bringing together a wide range of stakeholders to the figurative table and strengthening partnerships for common purposes. More voices and perspectives can be heard, with wisdom often emerging from diversity. Although negotiation is always necessary, collective decisions and subsequent actions taken are generally more resilient and lasting. With rich evidence in the literature, Canada has made co-management with indigenous communities one of the mainstays of the federal national park system, and in Norway, co-management extends beyond natural resources and conservation to the governance of virtually all aspects of socioeconomic development. With sufficient time allowed for trust and understanding to develop, as witnessed in the Tibetan plateau region, more participatory models of development (collaborative management), including provision of social services (especially health and education; see [23, 24] ) have developed as local examples of wider application of co-management principles.
Cooperatives and Associations Are Effective Tools for Common Action
One of the richest forms of "participation" is when communities themselves decide and drive their own development and conservation programs. They may then choose to organize through the development of associations (mostly related to common purposes, interest groups, or professions) or by establishing cooperative enterprises that help members raise capital, coordinate their efforts, and maximize opportunities through collective action. Community cooperatives and associations have been shown in many instances also to serve as effective tools, inter alia, for the mobilization of both people and resources, strengthening of organizational capacities, and accessing of financial resources. In the Tibetan plateau region, recent prime examples include the strengthening of value chains (direct sale of yak wool to international markets) and alternative uses of natural aesthetic and cultural resources (development of community-beneficial tourism, such as ecotourism and adventure tourism operated by local community members).
Citizen Science Can Serve as a Bridge between Communities and Government
As government and public alike increasingly wish to adopt more evidence-based decisionmaking, the need for more information and data is evident everywhere. For managing natural resources-including wildlife and habitats in national parks-regular, repeated collection of data is necessary. However, limited financial and human resources preclude this possibility in nearly all instances; but, with the advent of new information and communications technologies (ICT), such as smartphones and dedicated applications, and also building on the recognized value of community participation in conservation, larger scale data collection than ever before is now possible. Collecting "big data" will help move decision-making from guesswork and five-year plans toward more realtime responsive assessments and strategic interventions. Involving grassroots stakeholders in deciding what should be monitored and researched, as well as in subsequent analysis and decisionmaking, will further increase people's sense of ownership, empowerment, and commitment to common conservation goals. A new era of science with society may be brought to fruition with use of ICTs, where political will is present.
From a conservation perspective, and expanding on models of "inclusive protected area management" developed elsewhere [33] , the above principles and approaches may be summed up as being the key components of inclusive biodiversity conservation.
Discussion
China's Belt and Road Initiative
Building on the legacy of the ancient Silk Road through Central Asia that for generations allowed the movement and trade of goods (along with ideas, philosophies, religion) between China and Europe-and extending these to encompass many other routes and destinations, now including well over 60 countries with 70% of the world's population and nearly 30% of the global GDP [141, 142] ( Figure 11 )-China has set the stage for a reshaping of international relations and globalization that is unprecedented in recent times. And, these new developments are here to stay. Not only has China recently enshrined Xi Jinping Thought on Socialism with Chinese Characteristics for a New Era into its constitution, but a lesser known amendment also was introduced with the statement that China will now be "following the principle of achieving shared growth through discussion and collaboration, and pursuing the Belt and Road Initiative" [143, 144] . A new era has arrived and is now here to stay. The rationale for BRI is manifold, appearing either as "entirely a mercantile endeavor, designed to fortify China's economic interests around the world and open business opportunities for Chinese companies enduring a slowdown at home" [145] ; or as a means for China "to address…deepening regional disparity as [its] economy modernizes [with the hope that] its transnational infrastructure building program will spur growth in [its] underdeveloped hinterland and rustbelt" and as "platform to address the country's chronic excess capacity" [141] ; or for China "to consolidate its position at the centre of global supply and manufacturing networks" [146] . At home, BRI is presented altruistically as "grounded in a philosophy of nations cooperating for mutual benefit, [with] no better strategy for worldwide growth, peace and stability" [147] .
Whether used to "assert its leadership through a vast program of economic integration" [141] or seeking to achieve mutual benefit in ways that accommodate "the interests and concerns of all parties involved" through market operations [148] and with "promise of prosperity" [149] , one way or another, China is bringing fresh geopolitical dimensions to international aid and development [11] . A range of BRI projects are already underway in Xinjiang Uyghur Autonomous Region, and many Chinese provinces are competing for BRI resources, and thus, have developed BRI-related plans [141] . Internationally, however, the potential opportunities and benefits along with challenges and costs of BRI for recipient countries beyond China's borders are much less obvious, having received significantly less attention to date (but see [41, 45, 150] ).
The Central Asian countries of Kazakhstan, Kyrgyzstan, and Tajikistan already are highly dependent on China for trade and the movement of goods, along with very high proportions of foreign direct investment coming from China (i.e., 72% and 37% for Tajikistan and Kyrgyzstan, respectively, in 2016 [151] ). Afghanistan is a country of substantial interest to all others in the region, due to security concerns, as well as substantial mineral and other natural resources. For its part, Pakistan already has a longer history of formal cooperation, through the development of the ChinaPakistan Economic Corridor (CPEC). Further study and exploration of the local and regional opportunities offered by BRI, as well as potential impacts-including sociocultural, economic, and environmental-are just now starting to take place in greater depth (e.g., as introduced by [152] , and further advanced at the Silk Roads crossing the mountains of Central Asia: Ancient routes and new challenges in times of global change workshop held in Dushanbe, Tajikistan on 3-4 October 2017, with recommendations presented in the Dushanbe Declaration [41] ). 11 Recognized as one of the world's biodiversity hotspots, the Mountains of Central Asia are now set to receive substantial investment from the Critical Ecosystem Partnership Fund (CEPF) supported by the European Union, the World Bank, MacArthur Foundation, and others [153] (Figure 12 ). As a meeting point of several vast biogeographic realms and with complex mountain topographies, this ecoregion has a unique, rich biodiversity. It also has a great diversity of peoples and cultures with well adapted rural livelihoods, a characteristic that is especially important in the context of climate change. What remains little known, though, is how China's BRI will intersect with local economies, ecological conditions, and cultures. Environmentally, there is some sense of hope [44, 154, 155] , but some skepticism remains. Ultimately, "whether the new Silk Road brings environmental devastation or a new era of Chinese global resource stewardship and sustainable development will depend heavily on how China approaches the Belt and Road Initiative" [43] . Ancient routes are being revived and recreated, and new approaches to international development and global relations have recently been launched in China-introducing a "new era" for a large part of the world and its population. For this reason, now is the time to revisit, consider and assess, and as appropriate to introduce lessons about environmental conservation and about sustainable community development-especially those learned in China, as presented herein-and begin to apply these to the international contexts beyond China's western borders, where it now is serving as one of the world's largest development partners.
The Way Forward
In China, the government has recently launched a new policy paradigm, ecological civilization, that calls on everyone at all levels to stop ignoring the environment in favor of the economy, and in fact, to pay much more attention to comprehensive environmental protection (see [156, 157] [158] .
Clarifying and highlighting some of the key lessons learned over the past couple decades in China, especially in matters of use and protection of natural resources, both within and beyond protected areas, have been amongst the fundamental objectives of this article. These lessons have a potential application not only for China's emerging national parks system, but also for the ecosystems and landscapes in which protected areas are embedded. As China's global influence increases, particularly with its BRI programs in neighboring mountainous areas of Central Asia, how it views the environment and how such perspectives are integrated (or not) into development interventions is critically important for conservation. As rightfully queried, "Does China's intention to go through a 'green shift' domestically [also] resonate with these new transborder infrastructure development mega-projects?" [159] . How China chooses to operate, at home and abroad, will serve the interests or be detrimental to the interests of very large regions and enormous populations around the world.
More inclusive forms of biodiversity conservation in China-as outlined above-are encouraging, even if not perfectly developed, and consistent with the country's commitments as a signatory of the major global conventions (e.g., the Convention on Biological Diversity), and most recently, the UN Sustainable Development Goals (SDGs). The application of SDG principles and targets to its vast western mountainous regions has provided China with significant opportunity to consider various models and approaches-the learnings of which are now being incorporated, inter alia, in the trial development of its new national park system. Greater participation of communities with government authorities in the operations and to some extent the oversight of protected areas, in the monitoring and management of natural resources, and local socioeconomic development, are enabling new steps to be taken toward achieving the SDG goals-all 17 of the goals-but especially for Goal 15, Life on Land. These advances in more inclusive conservation should now be advocated also for wider application, both in and beyond protected areas, and wherever China has opportunity to bring its support [29, 33, 44, 98, [160] [161] [162] .
Specifically, the lessons learned "at home" in China should be leveraged to inform and guide future developments not only in the Sanjiangyuan region, but also more widely across the entire Tibetan Plateau environment [54] , the vast grasslands and arid lands in western China [34, 35, 104, 133] , and even extending into the mountains of Central Asia, where China, through its BRI, is now playing a decisive role in shaping the future across multiple sectors and in many countries [41, 45, 162] .
Although mountains often may be viewed through the lens of geographic or politicoadministrative borders and boundaries, they also can be special regions with not only ecological but also substantial sociocultural similarities [163, 164] . For example, in the case of the Kirghiz and Wakhi people residing in four neighboring countries in the Pamir region, the similarities clearly outnumber their socioeconomic differences [53] . Likewise, there are many notable commonalities amongst yak herding communities across High Asia based on their mountain environments and livelihoods that exhibit a unifying effect (cf. sociocultural identity) extending far beyond formal language, nationality, or religion [49, 165, 166] .
Through BRI, China is now expanding its geographic scope and socioeconomic and political influence in unprecedented ways. Neighboring mountain areas in Central Asia are amongst the first locations to be considered and receive major BRI inputs, yet little is known about BRI impacts on the receiving side; most studies to date have focused mainly on global considerations or on motivations from China's perspective [45] . The introduction and application of lessons learned in China that are relevant to these receiving geographies and the potential impacts of BRI on the environment and local people and communities' socioeconomic development and wellbeing are, thus, highly pertinent. The recommendation is therefore hereby made that the lessons learned-as outlined above-should be considered carefully and incorporated into BRI planning and operations, both in western China and beyond its borders, with special reference to greater Central Asia with its cultural and linguistic diversity as well as its renowned Mountains of Central Asia biodiversity hotspot [153] . How China chooses to address environmental, sociocultural, and development concerns is critically important.
Three broad development themes finally emerge from the case study materials presented above, including the key lessons that have been extracted from experiences in the Sanjiangyuan region:
• Mountain livelihoods: Pastoralism as sustainable food system • Protected area networks and regional/landscape conservation • "Access and Benefit Sharing" through community co-management These important thematic foci should in future be developed in even more detail, with the aim of informing development planning, including BRI, in more inclusive and environmentally friendly ways.
Pastoralism Is a Sustainable Food System
Pastoralism is not just an economic occupation; it is food production system, a livelihood, and often, a cultural identity [133] . Traditionally, pastoralism has been the primary means by which communities have transformed rangeland resources into basic sustenance. Pastoralism is, de facto, one of the most sustainable food systems on the planet, as it has proven by its very existence over many centuries, despite some long-standing entrenched prejudices and pressures from agricultural and urban populations [167] . The adaptive capacities of pastoralists have led them, through trial and error, to choose flexible and responsive decision-making processes and seasonally mobile land use patterns, allowing them to respond pragmatically to variable, often unpredictable, climatic conditions. This does not mean that misuse (including overuse) of natural resources and ensuing environmental degradation does not ever occur in rangelands, mediated, at least in part, by pastoral communities. However, where such land degradation occurs, it tends to have been influenced significantly by changing patterns of natural resource use, often due to an imposition (whether active or passive) of new sociopolitical structures or a diminishing of some features (or "design principles") that are commonly associated with a sustainable management of common pool resources [168] [169] [170] . Adopting more integrated perspectives on the interconnected social, economic, and ecological realities of rangelands and mountain ecosystems is increasingly recognized as of paramount importance to achieve sustainability [171, 172] . Under management that properly links these complementary dimensions, pastoral food production systems can yet continue to serve the interests of both humanity and global biodiversity.
The United Nations Environment Programme (UNEP) and the International Union for the Conservation of Nature (IUCN) also highlight the role of pastoralists as stewards of more than a quarter of the world's total land area. Pastoralism is practiced by between 200 and 500 million people globally, including nomadic communities, transhumant herders, and agropastoralists. Yet, despite the large numbers, four important facts about pastoralism are widely overlooked [173] :
• Mobility of livestock (and wildlife) is essential to maintain the health of dryland ecosystemsfor carbon sequestration, watershed protection, and biodiversity conservation.
•
Intensive livestock systems can degrade the environment by producing high levels of carbon dioxide and methane, polluting watercourses, and causing land degradation.
• Sustainable pastoral systems are more efficient, productive, and resilient than more sedentary agricultural systems in rangelands, when all factors and environmental benefits are counted.
Pastoralism is a universal issue, as pastoralists in both the developing and developed countries share many environmental and economic challenges and opportunities.
Additionally, the benefits derived from the sustainable use and preservation of rangelands can have regional and sometimes global facets, in particular, through upstream-downstream water linkages [22] . Pastoralism may also be recognized not only as a means to harvest resources, but in itself a cultural asset of mountain and rangeland social-ecological systems, as well as being provider of ecosystem services [172] . As outlined in the Convention on Biological Diversity's Good Practice Guide: Pastoralism, Nature Conservation and Development [174] , "vegetation maintained through grazing activities...captures carbon, reduces erosion, maintains soils, facilitates water holding capacity and provides [wildlife] habitat. Most pastoral systems [also] are steeped in cultural practices and indigenous knowledge, 'cultural services' which are highly valued and often irreplaceable". Thus, even beyond the provision of direct goods and services, such as meat, milk, and fibers, pastoralism in the high altitude rangelands of the world may yet be a viable livelihood option, and "rather than abandoning pastoralism, the revitalisation of traditional practices and indigenous knowledge is vital to secure sustainable livelihoods for millions of pastoralists [worldwide] and to maintain rangeland biodiversity and ecosystem services" [175] .
Protected Area Networks and Regional/Landscape Level Conservation
Not all conservation occurs within protected areas. Rather, long-term regional conservation can only be achieved when landscape level approaches are adopted, recognizing that a matrix of land use types is always present (including but not limited to protected areas), with many different stakeholder groups holding different perspectives and priorities. That said, protected areas do still have an important role to play, especially with a broadening of our understanding of the governance and management options available, including with indigenous and community conserved areas [28, [176] [177] [178] [179] [180] [181] [182] [183] .
Strengthening the roles of protected areas in regional development planning and, more generally, mainstreaming the value of biodiversity across sectors have been advanced over the past decade through the work of organizations such as the United Nations Development Programme (UNDP), with support of the Global Environment Facility (GEF) and other financial instruments, including in Qinghai Province and Xinjiang Uyghur Autonomous Region of China, as well as Kyrgyzstan, Tajikistan, and elsewhere in Central Asia [184] . High level government support has been leveraged successfully in recent years, with a focus placed on one charismatic species, the snow leopard, as an icon of high mountain ecosystems. In this way, the Global Snow Leopard and Environmental Protection (GSLEP) program has clearly articulated many of the priority needs and opportunities for conservation of snow leopard landscapes, inclusive of local herding and nearby farming communities' interests and aspirations [184, 185] . Key transboundary aspects of wildlife management in mountain regions, including illegal trade, also are highlighted in international political and academic discourses [186] , and reflected in ongoing projects, such as the Hindu Kush Pamir Karakorum Transboundary Landscape Conservation project undertaken by the International Centre for Integrated Mountain Development (ICIMOD), the University of Central Asia (UCA), local protected areas, and a range of other partners in four countries [187] .
In China, official plans state that national parks will be set up to achieve a combination of ecological protection and sustainable development goals, with a fine balance to be found between protection and utilization. Development opportunities should be available to local people within national parks, which will be possible, in part, because herders and farmers are now beginning to be recognized as major forces behind environmental protection, with "conservation" expected to provide jobs as well as increase local farmers' and herders' incomes [80] . Adopting such parallel and reinforcing perspectives will enable conservation to take place more widely, last longer (beyond single project cycles), and be more effective (through greater level of community engagement and "ownership" of plans and activities).
Broad landscape-level conservation perspectives, incorporating but not limited to national parks and other protected areas, ought to be applied more widely in western China (see [34, 104, 133] ), and should equally be introduced as a fundamental pillar in China's BRI, in which biodiversity is becoming recognized more explicitly as core value [44] .
Access and Benefit Sharing (ABS) through Partnership and Co-Management
Finally, access to natural resources and the ability to benefit from biodiversity-including land, water, and other natural resources-must not be compromised for local communities and governments with the arrival of new external stakeholders in the region. The development of genuine partnerships and community co-management approaches represent an ideal way forward, yet their application in reality is not always straightforward. Negotiations and compromises are always needed, and not every group has equal power or voice. In many places and ways in China, local voices are increasingly heard-but not uniformly or entirely, and not in every aspect of the new national parks systems. In the core areas of national parks, for example, local farmers and herders will need to relocate; for obvious reasons, reactions are mixed. 12 When faced with relocations, herders in the Sanjiangyuan region have, themselves, struggled with reactions ranging from hopes for a better future for the next generation aided by new educational opportunities, to deep concern about how they should respond to such government policies (e.g., whether to sell their livestock and transition into a new way of life, or to "hold out" and lend their animals for a time to other family members or neighbors who plan to remain on the grassland), to sadness at anticipated loss of culture and traditional pastoral practices, to a general apprehension about all the change and challenges yet unknown [13, 23, 24, 55, 60, 64] . At the same time, relative to the more strictly "protectionist" nature reserves in China (with their primary focus on nature conservation), the recent shift toward more collaborative approaches in management of protected areas and particularly the development of the national parks system in China (with its dual mandate, i.e., including both conservation and 12 Although such mixed reactions are extremely important and must not be ignored, they are not the focus of this paper-which instead has purposefully given most attention to the positive examples emerging from recent experiences in environmental conservation, such as the adoption of more integrated approaches and inclusive perspectives in natural resources management. The challenges associated with relocations can be enormous and deserve dedicated attention. For the present purposes, it shall suffice for now that this critical issue is noted as requiring further study, which should draw on local and global experiences surrounding "local communities" and their involvement in governance and management of natural resources and protected areas. In the present study, initial observations about perceptions and responses to relocations are based on numerous discussions with a wide range of actors over a period extending more than a decade, including local herders, community organizations, and national park field staff and leaders, as well as discussions with both natural science and social science specialists in China and internationally. Not surprisingly, perspectives and responses vary with people's positions and areas of specializations, with no single consensus emerging across all stakeholders. socioeconomic development) is promising in the trend that it represents. The positive elements identified in this review of environmental conservation in China over the past couple decades do not imply that all is perfect and improvements are not needed, but they do provide a focus for our corporate attention about some of the important foundations available, upon which to build future development programs and strategies, including especially China's BRI.
In short, conscientious attention must be given to ensure that infrastructure developments and business opportunities, as well as the management of protected areas, and in fact, any use of natural resources in the wider landscape, always be advanced in ways that bring greatest advantage to local communities and regions, and not be selected or promoted primarily on the basis of external drivers. Niche mountain products, tourism development, and value chains can also all be built to local and regional advantage. Special attention should equally be given to ensure that traditional knowledge and agrobiodiversity are preserved, both as protective adaptive mechanisms in the context of climate change, and to help anchor local communities and maintain cultural continuity in an era of rapid globalization [188] [189] [190] [191] [192] . Through such community-friendly approaches, greater equity in access to and sharing of the benefits derived from natural resources and other local assets can be maintained.
Conclusions
In all three broad thematic areas just outlined-i.e., pastoralism in a globalizing world, protected areas and landscape-level conservation, and sharing of the benefits of biodiversity and ecosystemsmany valuable lessons have been learned in the past two decades in the Sanjiangyuan region, which could beneficially be applied more widely in western China, both within and outside protected areas, as well as internationally through the country's ambitious Belt and Road Initiative. How China now refines its broad plans and long-range ambitions across continents, especially in regard to their social and environmental impacts-whether as intended development benefits, or unforeseen side-effects of large-scale projects-these early months and years of the BRI will likely set the stage for years to come, and will both define China's position and, to some extent, its degree of acceptance in the global development community, and determine the long-term viability of its investments in infrastructure, transport and trade, agriculture, and other business opportunities.
The complexity of all the interrelated conservation and development issues and the multiple scales that are considered, from community to continental levels, clearly render any conclusions or recommendations tentative at best. However, broad outlines have emerged from China's own recent experiences with collaborative approaches in environmental conservation. These emerging views should now be considered in greater detail and integrated into the country's broader development programming at home and abroad. Communities, economies, and the environment all stand to gain.
